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Key indicators: single-crystal X-ray study; T = 1 73 K; mean fr(C-C) = 0.002 A; 
R factor = 0.026; wR factor = 0.068; data-to-parameter ratio = 18.3. 



In the title compound, C 15 H 10 BrFO 2 S, the 2-fluorophenyl ring 
makes a dihedral angle of 32.28 (6)° with the mean plane 
[r.m.s. deviation = 0.010 (1) A] of the benzofuran fragment. In 
the crystal, molecules are linked by weak C— H- ■ O hydrogen 
bonds and Br- ■ O contacts [3.0917 (13) A], forming a three- 
dimensional network. 



Related literature 

For background information and the crystal structures of 
related compounds, see: Choi et al. (2010, 2012). For a review 
of halogen bonding, see: Politzer et al. (2007). 



a = 93.146 (1)° 
P = 94.605 (1)° 
y = 112.150 (1)° 
V = 667.93 (2) A 3 
Z = 2 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r mi „ = 0.506, r m „ = 0.746 

Refinement 

R[F 2 > 2a(F 2 )] = 0.026 

wR(F 2 ) = 0.068 

S = 1.07 

3333 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
p = 3.24 mm -1 
T = 173 K 

0.33 x 0.23 x 0.16 mm 



12688 measured reflections 
3333 independent reflections 
3043 reflections with / > 2a(l) 
Ri„, = 0.037 



182 parameters 

H-atom parameters constrained 
Ap max = 0.54 e A~ 3 
^Pmm = -0-47 e A~ 3 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


C6-H6-01' 


0.95 


2.52 


3.4633 (19) 


173 


C14-H14- ■ 02" 


0.95 


2.44 


3.365 (2) 


164 



Symmetry codes: (i) — x, —y + 1, — z + 1; (ii) —x + 1, —y + 1, — z + 1. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1998); 
software used to prepare material for publication: SHELXL97. 

This work was supported by the Blue-Bio Industry Regional 
Innovation Center (RIC08-06-07) at Dongeui University as an 
RIC program under the Ministry of Knowledge Economy and 
Busan city. 



Experimental 

Crystal data 

Ci 5 H 10 BrFO 2 S 
M r = 353.20 
Triclinic, PI 




= 7.9877 (1) A 
= 8.3523 (2) A 
■■ 10.8908 (2) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QK2058). 
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5-Bromo-2-(2-fluorophenyl)-3-methylsulfinyl-1-benzofuran 
Hong Dae Choi, Pil Ja Seo and Uk Lee 

Comment 

As part of our ongoing study of 5-bromo-3-methylsulfmyl-l-benzofuran derivatives containing 4-fluorophenyl (Choi et 
al, 2010) and 3-fluorophenyl (Choi et al, 2012) substituents in 2-position, we report herein the crystal structure of the 
title compound. 

In the title molecule (Fig. 1), the benzofuran unit is essentially planar, with a mean deviation of 0.010 (1) A from the 
least-squares plane defined by the nine constituent atoms. The dihedral angle between the 2-fluorophenyl ring and the 
mean plane of the benzofuran ring is 32.28 (6)°. In the crystal structure (Fig. 2), molecules are connected by weak C- 
H - 0 hydrogen bonds (Table 1) and by Br - 0 halogen-bondings between the bromine atom and the O atom of the S=0 
unit [Brl-02(-x+l, -y+\, -z) = 3.0917 (13) A, C4-Brl 02(-jc+1, -y+l, -z) = 170.46 (6)°] (Politzer et al, 2007). 

Experimental 

3-Chloroperoxybenzoic acid (77%, 202 mg, 0.9 mmol) was added in small portions to a stirred solution of 5-bromo-2-(2- 
fluorophenyl)-3-methylsulfanyl-l -benzofuran (270 mg, 0.8 mmol) in dichloromethane (30 mL) at 273 K. After being 
stirred at room temperature for 4h, the mixture was washed with saturated sodium bicarbonate solution and the organic 
layer was separated, dried over magnesium sulfate, filtered and concentrated at reduced pressure. The residue was 
purified by column chromatography (hexane/ethyl acetate, 2:1 v/v) to afford the title compound as a colorless solid [yield 
72%, m.p. 454-456 K; R f = 0.49 (hexane/ethyl acetate, 2:1 v/v)]. Single crystals suitable for X-ray diffraction were 
prepared by slow evaporation of a solution of the title compound in acetone at room temperature. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with C-H = 0.95 A for aryl and 0.98 A for 
methyl H atoms. t4o(H) = 1.2£/ eq (C) for aryl and 1.5(7 eq (C) for methyl H atoms. The positions of methyl hydrogens were 
optimized rotationally. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1998); software used to 
prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. H atoms are presented as small spheres of arbitrary radius. 




Figure 2 

A view of the C-H - O and BrO interactions (dotted lines) in the crystal structure of the title compound. H atoms non- 
participating in hydrogen-bonding were omitted for clarity. [Symmetry codes: (i) -x, -y+\, -z+l; (ii) -jc+1, -y+\, -z+1; (hi) 
-x+l,-y+\,-z.] 
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5-Bromo-2-(2-fluorophenyl)-3-methylsulfinyl-1-benzofuran 



Crystal data 

C 15 H 10 BrFO 2 S 
M r = 353.20 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.9877 (1) A 
6 = 8.3523 (2) A 
c= 10.8908 (2) A 
a = 93.146 (1)° 
,3 = 94.605 (1)° 
y= 112.150(1)° 
V= 667.93 (2) A 3 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: rotating anode 
Graphite multilayer monochromator 
Detector resolution: 10.0 pixels mm 1 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
T mm = 0.506, = 0.746 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2(7(1*)] = 0.026 

wR(P) = 0.068 

S = 1.07 

3333 reflections 

182 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z=2 

P(000) = 352 

D x = 1.756 Mgrrr 3 

Melting point = 454^56 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6958 reflections 

(9 = 2.5-28.5° 

ju = 3.24 mnT 1 

T= 173 K 

Block, colourless 

0.33 x 0.23 x 0.16 mm 



12688 measured reflections 
3333 independent reflections 
3043 reflections with / > 2<j(7) 
R mt = 0.037 

ftnax = 28.4°, 8 m i n = 1.9° 

h = -10— >10 
yfc = -ll-»9 
/ = -14_>14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: difference Fourier map 

H-atom parameters constrained 

w = l/[a 2 (F a 2 ) + (0.0343P) 2 + 0.1 93 IP] 

where P = (P 0 2 + 2P c 2 )/3 
(A/ff) max < 0.001 
Ap max = 0.54 e A~ 3 
Ap min = -0.47 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



X y Z E4o*/E/eq 

Brl 0.18802 (2) 0.38853 (2) -0.025225 (15) 0.03036 (7) 

SI 0.79138 (5) 0.80682 (5) 0.39342 (4) 0.02209 (10) 

Fl 0.76843 (15) 1.06406(14) 0.57145 (10) 0.0342 (3) 
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1 1 n 0 c / 1 jC\ 

137.85 (16) 


Co — Ol — C / — Cz 


-0.24 (19) 


C 1 j — b 1 — C 1 — Co 




111 a a ( 1 n\ 
— 113.90 (1 /) 


C5 — Co — C7 — O 1 


1 TO /I /I / 1 T\ 

178.44 (17) 


02 — SI — CI — C2 




T 1 A A / 1 T\ 

-31.49 (17) 


C5 — Co — C7 — C2 


0.0 (3) 


C15 — SI — CI — C2 




76.75 (16) 


C3 — C2 — C7 — 0 1 


1 TO A / 1 C\ 

-178.64 (15) 


C 1 4 — C9 — C 1 0 — r 1 




1 n £ 10 { 1 c\ 

—176.38 (15) 


C 1 — C2 — C7 — 0 1 


A C A / 1 A\ 

0.50 (19) 


C8 — C9 — C 1 0 — 1 1 




-0.1 (3) 


t~*~i rr~\ t~*t: 

C3 — C2 — C7 — Co 


A A ("1 \ 

0.0 (3) 


C 1 4 — C9 — C 1 0 — C 1 1 




1.8 (3) 


C 1 — C2 — C7 — C6 


179.13 (17) 


C8 — C9 — C 1 0 — C 1 1 




1 T O 11 / 1 "7 \ 

178.11 (17) 


C7 — Ol — C8 — CI 


-0.15 (19) 


Fl — C10 — Cll — C12 




177.61 (17) 


ci ni pr pq 


1 78 49 H 4"l 








CI— C8— C9— CIO 


32.8 (3) 


C10— Cll— C12— C13 




-0.9 (3) 


01— C8— C9— CIO 


-145.32 (16) 


Cll— C12— C13— C14 




1.0(3) 


CI— C8— C9— C14 


-151.1 (2) 


C12— C13— C14— C9 




0.2 (3) 


01— C8— C9— C14 


30.8 (2) 


C10— C9— C14— C13 




-1.6(3) 


U 1 — C 0 — C 1 — C z 


U.46 (19) 


Us — Cy — C14 — Ci J 




— 1 / /.yo (16) 


0 j f\ 1 1 1 1 
Symmetry code: (1) -x+\, -y+\, -z. 










Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 




D-A 


D—tt-A 


C6— H6-01" 


0.95 


2.52 


3.4633 (19) 


173 


Cl4— Hl4-02 m 


0.95 


2.44 


3.365 (2) 


164 



Symmetry codes: (ii) -x, -y+l, -z+1; (iii) -jc+1, -z+1. 
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